The peculiar type of growth common to Asterococcus mycoides (Pleuropneumonia bouum), pleuropneumonia-like organisms (PPLO), and L forms of bacteria has lead to confusion and controversy. This controversy involves the interrelationships of these groups and of strains within the groups as well as their relation to bacteria in general. Excellent reviews by Sabin (1941) , Elleneberger-Nobel (1951) , and Dienes and Weinberger (1951) summarize the various views of the subject.
Most of the investigators in this field have used cytological, pathological, and serological techniques for obtaining their data. Except for work on Asterococcus mycoides (Pleuropneumonia bovum) (Holmes and Pirie, 1932) and L forms of rat and mouse origin (Warren, 1942) , biochemical characterization for the large part has been confined to the measurement of activity in terms of pH changes in the growth media. With fast growing, actively metabolizing bacteria, pH change is a useful criterion. However, with relatively slow growing, metabolically sluggish pleuropneumonia-like organims, this measurement of gross activity may not be adequate since the activity may be too slight to produce a measurable change in pH. Moreover, the principal end products of metabolism may not be acid in nature.
For these reasons, it was felt that an approach directed at determining specific metabolic activities would aid in further characterizing these organisms and perhaps clarify some of the existing confusion regarding them. Therefore, an initial study of the optimal conditions for growth and oxidative activity of one strain of these organisms for one substrate was undertaken. and showed enhancement of triphenyltetrazolium chloride reduction by growing cultures of pleuropneumonia-like organisms when lactate was added to the growth media. It was hoped that optimal conditions as determined for this specific stem then would facilitate studies of other systems in this organism and other organisms of this type.
MATERIALS AND METHODS
The organism used for the preliminary determination of optimal conditions for growth and resting cell metabolism was the relatively fast growing Campo strain. The metabolism of strains 07 and 39 was compared to that of the Campo strain. These strains had been transferred on artificial media approximately every 5 days for a number of years.
The medium used was the basal medium described by Morton et al. (1951) , enriched with one per cent "bacto-PPLO" serum fraction .
Inocula were prepared by placing a one cm' agar block bearing maximal growth of pleuropneumonia-like organisms into a test tube containing 10 ml of liquid medium.
Resting cell suspensions for metabolic studies were prepared by harvesting cells from 200 Kun and Abood (1949) . period of 10 minutes. Any cellular debris was removed by centrifuging at 8,000 rpm at 0 C for 10 minutes in a Spinco. The amount of protein in this lysate was estimated turbidimetrically after precipitation with trichloroacetic acid (Stadtman et al., 1951) . The reduction of diphosphopyridine nucleotide (DPN) or triphosphopyridine nucleotide (TPN) by crude extracts was followed with a Beckman DU spectrophotometer by observing a change in the optical density at 340 mu. Usually enough activity was present in this crude extract for 5 to 10 tests.
Standard manometric techniques as described in the manual by Umbreit et al. (1949) were used with the experiments involving the Warburg apparatus.
The presence of catalase was demonstrated by adding dilute hydrogen peroxide to resting organisms and crude cellular extracts. The evolution of gas in these tubes was the criterion for catalase.
All of the chemicals used in this investigation were obtained from commercial sources.
RESULTS
The sluggish metabolic activity of pleuropneumonia-like organisms indicated by the work of others (Warren, 1942; Edward, 1950; Somerson and Morton, 1953; etc.) Early experiments indicated that oxygen uptake was not sufficient to permit use of the Warburg respirometer in metabolic studies of pleuropneumonia-like organisms. However, our demonstration of catale in both the cellular and cellfree preparations and the surprising oxidative activity with monohydric alcohols prompted us to attempt a cyanide sensitivity experiment with whole cells and ethyl alcohol as the substrate (figure 4). In order to obtain measurable oxygen uptake large amounts of cells were needed. The use of such large quantities of cells resulted in an appreciable amount of endogenous activity. However, quite significant differences between exogenous and endogenous activity were noted and 10 3 M KCN almost completely inhibited oxygen uptake. This sensitivity to KCN was suggestive of the presence of a cytochrome oxidase in pleuropneumonia-like organisms.
The oxida& metabolism of two other strains of pleuropneumonia-like organisms as compared to
Campo. Strains 07 and 39 were grown, harvested, and tested for oxidative activity using the optimal conditions that were determined for strain Campo. The comparison between the strains was made on the basis of activity in the presence of 5 key substrates. The pattern observed with Campo seems to be duplicated by 07 and 39; that is, marked activity with ethyl alcohol, less activity with lactate, ribose and fructose, and no activity with glucose (table 3) . Of the substrates tested, only ethyl alcohol was found capable of serving as an electron donor for the enzymatic reduction of diphosphopyridine nucleotide. The alcohol dehydrogenase involved appears to be very similar to the crystalline yeast alcohol dehydrogenase described by Racker (1950 
